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Abstract
A large body of research examines determinants of infant health outcomes but little
examines geographic variation generated by exogenous economic shocks. Linking birth
data from the CDC Natality files to counties building new facilities from 1995-2002,
we find that sports facility construction projects generate local negative externalities.
Infants born during facility construction periods have lower birth weights than infants
born in comparable counties where no new facility opened. Maternal prenatal health
visits also fall in the post-facility-opening period. Mechanisms for this impact include
local airborne particulate matter and reduced provision of government services affecting
prenatal health.
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Introduction
Economists increasingly analyze how shocks occurring during pregnancy affect infant health
outcomes, including stressful economic events like recessions and changes in government
programs like food stamps or the earned income tax credit. Yet still more can be learned
about the impact of other important local economic events that place environmental or
economic stress on pregnant women. For example, large scale, publicly funded professional
sports facility construction projects represent a local shock that could affect infant birth
outcomes.
In recent decades, all levels of North American government (federal, state county, and
municipal) provided tens of billions of dollars in public subsidies for the construction and
operation of professional sports stadiums and arenas that are home to teams in the National
Football League (NFL), National Basketball Association (NBA), Major League Baseball
(MLB), and the National Hockey League (NHL).
Much prior research on sports construction projects focused on the (lack of) economic
benefits generated by new facilities while little attention has been paid to local costs. Easily identifiable direct local costs generated by professional sports teams include increased
crowding, traffic, trash, noise, crime, and need for policing, in and around facilities. A more
nuanced but equally important cost is adverse health outcomes.
This paper contributes to both the health and sports economics strands of the literature
by looking at the effect of government subsidies for the construction of new professional sports
facilities on birth outcomes. Little attention has been paid to the environmental impact of
new facility construction projects or the opportunity costs to governments who provide these
subsidies. A number of mechanisms through which new sports facility construction projects
could generate local costs exist. These costs could take the form of both direct impacts on
the local environment and indirect economic impacts on the provision of public services.
We posit that sports subsidies could affect birth outcomes directly, through in utero
exposure to dangerous environmental conditions that occur as a result of the construction
projects. These massive construction projects last years and typically involve moving enormous amounts of soil and rock that can generate environmental impacts. Direct local environmental impacts come from excavation and construction, primarily increases in airborne
particulate matter.
The opportunity cost of government funds subsidizing new sports facilities could generate
indirect economic impacts. If governments commit hundreds of millions of dollars to build
a new sports facility, then other government services could be reduced unless taxes are
increased. These reductions could affect government provided services on many margins.
For example, vacant public jobs might not be filled, infrastructure might not be maintained,
or hours of operation might be reduced at government operated health care facilities. Other
examples include reductions in or freezing of publicly provided services like permitting and
licensing, health inspections of restaurants, policing, and trash collection.
Measurable impacts of heavily subsidized new sports facility construction projects could
be difficult to detect. One place to look for evidence is among infants, the most vulnerable
segment of the population. A large, growing body of evidence suggests that health endowment at birth has long-lasting effects on outcomes throughout childhood, adolescence, and
adulthood, and that in utero exposure to stressful events can negativley affect birth out2

comes (Currie, 2011). We view subsidized professional sports facility construction projects
as stressful economic events and develop plausibly causal evidence that these construction
projects adversely affect infant birth weight. We explore two possible channels linking construction projects with infant health: direct local environmental impacts and indirect local
economic impacts likely working through the opportunity cost of government funds.
We exploit variation in the location and timing of sports facility construction to analyze
individual-level birth outcome data from the confidential version of the CDC’s Natality
Public Use Files in 62 different counties across the United States over the period 1995-2002.
This rich data set contains detailed information on birth outcomes for every live birth. We
know the county of residence for each mother in the CDC natality files, which allows us
to link birth outcomes to new sports facility construction projects in different areas of the
country at different times during the sample period.
Our regression models control for observable maternal characteristics and unobservable
county level heterogeneity. We find that birth weights are lower in counties during the period
when new publicly funded sports facilities are being built relative to two comparison groups:
birth weights in counties that have professional sports teams but did not build new sports
facilities; and birth weights in these same counties in years when no new professional sports
facility construction occurred.
The results indicate that, over the 1995-2002 period, between 51 and 4,055 newborns
with low birth weight would have been born at normal birth weight had there been no new
sports facility construction project in the county where they were born. Robustness checks
show similar effects during the 2003-2010 period. We develop evidence of both direct and
indirect local mechanisms.
With respect to direct mechanisms, we find that the concentration of airborne particulate matter was higher in counties during these construction projects. This result can be
interpreted as evidence of a direct mechanism at work since we know that airborne articulate
matter easily passes through the placenta.
Public subsidies for the construction of professional sports facilities might have an indirect
effect on infant health through the opportunity costs facing state and local governments. If
funding for publicly provided health care services is curbed because scarce government funds
were committed to professional sports facility construction projects, then there could be a
reduction in health care utilization. We find that pregnant women made fewer prenatal visits
to health care professionals during and after new sports facility construction projects. We
interpret this as suggestive evidence of an indirect opportunity cost mechanism at work.
Taken together, our analysis contributes the large and growing fetal origins in several
ways. First, it extends the literature that focuses on the impact of adverse economic events
like plant closings (Carlson, 2015) and individual job loss (Lindo, 2011) on birth outcomes by
treating subsidized sports facility construction projects as similarly stressful economic events.
Second, it contributes to the literature analyzing the effect of exposure to environmental
conditions and weather events on infant health.
Third, this analysis contributes to the literature on the effect of social programs on
birth outcomes but in a different way. In the broader literature, the specific governmentrelated events that generate exogenous variation in neonatal conditions are targeted transfer
programs like the Food Stamp Program (FSP) (Almond et al., 2011), the Earned Income Tax
Credit (EITC) (Hoynes et al., 2012), and the Supplemental Nutrition Program for Women,
3

Infants, and Children (WIC) program (Hoynes et al., 2011). But in this case, the governmentrelated events (the stadium subsidy) represents an opportunity cost of government funds, in
that sports facility subsidies may lead to reductions in other government provided services.
This represents an exogenous negative shock to conditions that affect birth outcomes, since
the public provision of neonatal care, or public services that affect pregnant women, are not
part of the debate over sports subsidies.

Motivation and Background
A large body of research focuses on understanding determinants of infant health outcomes.
Birth weight represents an important predictor of outcomes across the lifespan, including
early cognitive development, employment, earnings, education, health, and socioeconomic
status (Behrman and Rosenzweig, 2004; Black et al., 2007; Currie, 2011; Torche, 2011).
In addition, there are large and persistent inequalities in health at birth that cannot be
solely attributed to nature or health endowment (Currie, 2011). Because of this evidence,
a substantial literature has emerged focusing on understanding both the impact of in utero
economic and environmental conditions on birth outcomes and the mechanisms generating
these impacts.
This literature developed along two lines. One strand analyzes the effect of exposure to
environmental conditions like pollution (Chay and Greenstone, 2003a,b; Currie et al., 2009;
Currie and Schmieder, 2009; Currie and Walker, 2011), weather events (Torche, 2011; Currie
and Rossin-Slater, 2013; Deschênes et al., 2009; Simeonova, 2011), and stressful economic
events like booms and busts during pregnancy on birth outcomes (Dehejia and Lleras-Muney,
2004; Lindo, 2011; Burlando, 2014; Bozzoli and Quintana-Domeque, 2014; Orsini and Avendano, 2015; Carlson, 2015). Another strand analyzes the effect of social programs like food
stamps and the earned income credit on birth outcomes (Almond et al., 2011; Hoynes et al.,
2012, 2011; Chung et al., 2015; Amarante et al., 2011).
Of particular relevance to our study are papers evaluating the impact of air pollution
shocks and targeted transfer programs on infant health. Earlier studies by Chay and Greenstone (2003a) and Chay and Greenstone (2003b) explore the effect of the implementation of
the Clean Air Act in 1970 and variation in pollution shocks induced by the 1981-1982 recession on infant mortality. Both events had differential effects on the amount of air pollution
produced at the county level that is exploited to identify its effects on infant health. They
find that reductions in pollution from both the Clean Air Act and the 1981-82 recession are
associated with fewer infant deaths per 100,000 live births.
Recent studies (Currie et al., 2009; Currie and Schmieder, 2009; Currie and Walker, 2011)
also exploit geographic variation in exposure to pollutants in the context of infant health.
Currie et al. (2009) find that infants exposed in utero to higher levels of carbon monoxide and
PM 100 particulate matter had lower birth weights and shorter gestation length. Currie and
Schmieder (2009) focus on the effects of toxic emissions to the air and find that exposure
to toxic emissions increases the incidence of low birth weight babies. Currie and Walker
(2011) exploit the implementation of electronic toll collection devices as a way to reduce
auto emission and evaluate the effect of reduced pollution around the toll plazas on birth
weight. They find that the reduction in carbon monoxide around toll plazas reduces the
4

incidence of low birth weight infants.
The construction of a new professional sports facility in a local area represents one interesting economic shock that could place economic and environmental stress on pregnant
women. These construction projects are large scale and occur regularly in different cities
in North America, providing substantial spatial variation. Professional sports teams receive
large targeted subsidies from federal, state, and local governments for the construction of
new stadiums and arenas. Federal subsidies primarily take the form of financing new stadium and arena construction with tax exempt bonds and reducing tax liabilities by allowing
professional sports teams to depreciate the value of player contracts as an expense (Coulson
and Fort, 2010). State and local government subsidies include public funds used for the construction, renovation, and operation of stadiums and arenas, and in some cases exemptions
from local taxes.
The magnitude of these construction projects in terms of total cost and public subsidies
is substantial. One study (Long, 2005) estimates the average state and local subsidy for 99
new stadiums and arenas built in different cities for NFL, NBA, NHL, and MLB teams was
$175 million per facility. More than half these facilities, accounting for more than 75% of
construction spending, were built after 1990.
Governments continue to provide these subsidies. A second study (Zimbalist and Long,
2006) identifies 234 new professional sports stadiums and arenas built in the United States
from 1950 to 2010. The total estimated cost of these stadiums and arenas was over $59
billion in 2006 dollars and the estimated value of state and local government subsidies for
these facilities was $36.3 billion dollars, or 61.5% of total spending (Zimbalist and Long,
2006).
Typically, these public subsidies are rationalized by claims of increased income and new
jobs created by facilities and the teams that play in them. Empirical evidence consistently
finds no support for the generation of tangible economic benefits, in the form of higher
incomes and wages, and sports-led new job creation (Coates, 2007; Coates and Humphreys,
2008). Another area of research in the sports facilities economic impact literature attempts
to value intangible benefits from sports facilities and teams. The estimated benefits take the
form of consumer surplus estimates generated by professional sports teams based on ticket
prices (Irani, 1997; Alexander et al., 2000) and estimates of willingness-to-pay based on
contingent valuation method (CVM) models (Johnson et al., 2001, 2007; Fenn and Crooker,
2009). Nearly all estimates from this literature, with the exception of Fenn and Crooker
(2009), do not appear large enough to justify the large subsidies provided to professional
sports teams for new facilities.
Recent evidence indicates that professional sports facilities, and games played in them,
cause significant local externalities. A number of recent papers conclude that crime increases
on game days near sports facilities (Kalist and Lee, 2016; Marie, 2016; Yu et al., 2016; Pyun,
2019). Humphreys and Pyun (2018) find that Major League Baseball (MLB) games increase
urban traffic congestion. Locke (2019) finds that MLB games cause increases in local air
pollution on game days. These papers weaken the justification for subsidization of new
professional sports facility construction.
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Empirical Analysis
Data Description
Our empirical analysis of the relationship between birth outcomes and public subsidies to
professional sports franchises proceeds in two related directions in an effort to develop evidence of the direct and indirect effects of construction projects and subsidies on infant health.
Both exploit spatial and temporal variation in new sports facility construction projects. Increased and prolonged exposure to environmental pollutants during the construction period
represents a plausible mechanism generating a direct effect on infant health. We posit that
the indirect effect works through the opportunity cost of government funds. We look for
evidence of indirect effects in the number of prenatal visits. The main empirical challenges
we face in identifying these direct and indirect effects are defining the appropriate spatial
and temporal treatment areas. We discuss our identification strategies in context of the data
used in the empirical analysis.
Our data are drawn from four sources: the Center for Disease Control’s (CDC) confidential version of the Natality Public Use Files; information about the construction of new
sports facilities; the Environmental Protection Agency (EPA) Air Quality System; and the
Bureau of Economic Analysis (BEA) Regional Economic Information System (REIS).
The CDC collects data from birth certificates of all live births in the United States. We
use the confidential version of the Natality Public Use Files to construct our outcome variable
(birthweight), to identify spatial and temporal variation in births (county of residence, month
and year of every birth); to construct control variables measured at the individual level
(maternal characteristics), and to construct a measure of an indirect mechanism (prenatal
visits). We collected data on the date each new sports facility broke ground, the new facility’s
opening date, the amount of public funds spent on each of these new sports facilities, and
the county where the new facility was located. Public funding information comes from
Long (2012). We use data from BEA REIS, Table CA 30 to construct two control variables
measured at the county level: total government assistance dollars per resident in thousands
of real 2002 dollars, and total county population in hundreds of thousands. Finally, we
use data form the EPA Air Quality System to construct measures of environmental shocks
(concentration of particulate matter).
We analyze data from the CDC’s confidential version of the Natality Public Use Files
over the period 1995 through 2002. We use the period 1995-2002 because a revised version
of the 1989 U.S. Standard Certificate of Live Birth (SCLB) became available in 2003 and
was immediately adopted by some states. The 2003 revision of the SCLB contains different
information than the 1989 version. Ending the sample in 2002 eliminates any measurement
error due to state adoption of the 2003 version of the SCLB.1
We exploit the information on the county of residence for each live birth to identify the
effects of the subsidies to professional sports franchises on infant health. We match natality
data, which permits identification of mothers who are residents of counties where stadium
and arena construction projects took place, and where subsidies were provided, during the
1
As a robustness check, we estimated our models for a later sample period, 2005-2012. See the Data
Appendix for additional information about complications arising from variation in state adoption of the
2003 version of the SCLB.
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Figure 1: US Counties Home to One or More Professional Sports Teams

sample period with information on the ground breaking date, opening date, and subsidy for
each new professional sports facility. The sample contains over 10 million live births, the
universe of live births in the 62 counties that were home to at least one NBA, NFL, MLB,
or NHL team over the sample period.
Figure 1 shows the 62 US counties that were home to one or more professional sports
teams over the sample period. 33 new stadiums and arenas opened in the United States in
the period between 1995 and 2002 in 28 different counties. All of these facilities received
some public subsidization. These subsidies typically come from all levels of government,
including states, cities, and counties. The new facilities in the sample are shown on Table
14 in the Appendix.

Identification Strategy for Birth Outcomes
Determining the appropriate temporal relationship between the construction of new sports
facilities and birth outcomes and the appropriate spatial treatment area to capture the
environmental and economic effects of these construction projects represent key issues for
identification. We use a county as the geographic area of analysis because of the ability to
link mothers’ county of residence to the location of new facility construction.
The primary treatment group contains all infants born in a county where a new sports
facility was built from the month following ground breaking through the month the new
facility opened (the “construction period”). Note that infants born in the first 8 months of
the treatment period get less than nine months of exposure. A secondary treatment group
adds all infants born in the 12 months following the opening of a new sports facility in a
county to the primary treatment group. These additional treated births also get less than 9
months of direct exposure to construction. We also estimate models that use the number of
months of exposure for each birth as the treatment.
7

The control group includes all births in the 62 counties that were home to one or more
professional sports teams over the period 1995-2002 that did not build a new sports facility
during the sample period. This control group contains counties that did not have a team in
1995 but gained one during the sample period, like Oklahoma County home of the NBA’s
Thunder after 2002, as well as counties that were home to one or more facilities and teams
throughout the sample period. This group of counties includes the largest US counties, in
terms of population, and also includes a few counties well down the population rankings.
For example Brown county Wisconsin, home of the NFLs Green Bay Packers, and St. Louis
city, home of the MLB Cardinals and NHL Blues, rank below a number of counties without
pro sports teams in terms of population.

Identification Strategy for Environmental Effects
Sports stadium and arena construction projects can directly affect local environmental conditions. New stadium and arena construction projects represent massive undertakings. The
Washington Nationals reported that construction of National’s Park in Washington DC involved the excavation and removal of 340,948 cubic yards (approximately 34,000 truck loads)
of soil. This required removal of 4,500 cubic yards or about 450 truckloads of dirt each day.
A construction company working on Nationals Park reported pouring 75,000 cubic yards
of concrete and installing 6,000 tons of rebar. Construction on this scale puts substantial
coarse and fine particulate matter into the air, both from excavation and truck exhaust. This
construction-related traffic, and construction-related road closures or detours, can generate
additional local traffic congestion and noise during the construction period, which can last
as long as three years.
We also use a county as the geographic treatment area to capture environmental effects.
Sullivan (2017) discusses difficulties in spatial identification of airborne particulate matter
and notes that local weather patterns like wind conditions can generate problems when
control areas are near, and downwind from the particulate source. In our case, the control
areas are located far from the treated counties, in other parts of the continental United States.
This mitigates identification concerns to some extent, although there still may be differences
in the treatment of infants in utero within a county due to local weather conditions.
With respect to the temporal relationship, some of the existing literature on economic
shocks and birth outcomes exploit shocks with specific timing. For example, Camacho
(2008) exploits the specific timing of terrorist-related land mine explosions in Columbia,
Deschênes et al. (2009) exploits the exact timing of extremely hot days in specific US counties,
Simeonova (2011) exploits the timing of natural disasters like floods, hurricanes, and severe
winter storms in the US, and Lindo (2011) exploits mass layoff events that occur when
specific factories closed in US counties. These events can all be linked to specific periods
when newborns were in utero and exposure to these events are used to explain observed
birth outcomes. Our identification strategy uses a similar approach. Based on the date of
birth and county of residence for each birth, infants exposed to the treatment (construction
of a new sports facility in the mother’s county of residence) at any time during gestation can
be identified.
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Identification Strategy for Opportunity Cost Effects
The subsidies provided for these sports facility construction projects could also generate
indirect effects on birth weights if the subsidies have opportunity costs affecting government
provision of other services that affect neonatal care. When local governments spend hundreds
of millions of dollars constructing new sports facilities, if taxes are not increased, then some
other government services may be reduced. These could include staffing or operating hours
of public clinics, prenatal care programs, nutrition programs, public transportation services
(which are used by low income women to travel to health care providers or other government
agencies), and other government provided services that might affect prenatal care. We posit
that one place to look for an impact of the opportunity cost of government funds on infant
health is in the number of prenatal care visits made by the mother.
Identification of the appropriate spatial treatment area and temporal treatment period
may differ from the direct environmental treatment area. Although the county is arguably
of suitable geographic size to capture the environmental effects of public subsidies, it may be
too small an area to fully capture opportunity cost effects associated with sports construction
subsidies. For example, consider the financing for Lucas Oil Stadium, located in Indianapolis
Indiana, and home to a National Football League team. This stadium cost $720 million to
build and was financed with $651 million ($676 million in 2010 dollars) in public funds.
These funds came from the State of Indiana, the City of Indianapolis, and all counties in
the Indianapolis Metropolitan Statistical Area (Marion, Boone, Brown, Hamilton, Hancock,
Hendricks, Johnson, Madison, Morgan, Putnam, and Shelby counties). Indianapolis is the
county seat of Marion County. Since the funds came from a variety of government sources,
the impact of this subsidy, in terms of reduced government services in other areas, likely
affected an area larger than Marion County Indiana. We use the county containing the
new sports facility as the geographic area of analysis for indirect economic impact. Any
significant findings represent a lower bound on the treatment effect.
With respect to the temporal relationship, we again are guided by the existing literature
examining the effects of economic changes, including changes in government programs, that
occur over longer periods of time on birth outcomes. Dehejia and Lleras-Muney (2004)
analyze birth outcomes for infants in utero during recessions over the period 1975-1999 by
associating conception dates with official NBER business cycle dates. Almond et al. (2011)
analyze the effect of the introduction of the Food Stamp program on birth outcomes over the
period 1968-1977 by associating the presence of Food Stamp program in specific counties
in the quarter prior to birth, a proxy for the third trimester of gestation. Hoynes et al.
(2012) analyze the effect of changes in the Earned Income Tax Credit (EITC) on birth
outcomes over the period 1983-1999 by matching gestation periods implied by birth dates to
various changes in the EITC schedule of benefits occurring between 1986 and 1993. Bozzoli
and Quintana-Domeque (2014) analyze the effect of business cycles on birth outcomes in
Argentina over the period 2000-2005 by matching average economic conditions in the nine
months prior to birth across Argentina with birth dates.
The public subsidies for the construction of a new sports facility occur before, during
and after the opening of new sports facilities. Pre-opening subsidies take the form of land
acquisition for the facility site, new infrastructure (roads, water and sewerage lines, etc.)
around the facility site and payments for materials and labor used during construction. The
9

exact timing of government spending on these projects is difficult to determine, complicating
matching of gestational periods with periods when opportunity costs from sports facility
subsidies might affect the provision of other government provided services.
We use three alternative periods to match date of birth and birth outcomes with a
treatment period when publicly provided services related to birth outcomes might be reduced:
(1) births occurring in the year after each new sports facility opened in a county; (2) births
occurring in the two years after each new facility opened; and (3) all births occurring after
a new facility opened in a county.

Empirical Approach
We estimate reduced form regression models of the determination of infant birth weight. The
birth weight models are used to assess the potential impact of new sports facility construction
projects on birth outcomes and take the form
BWict = δT REATc,t0 ,t1 + βX1ict + φX2ct + γ1 fc + γ2 ft + eict

(1)

where BWict is the birth weight in grams of child i born in county c in period t. T REATc,t0 ,t1
is the main variable of interest. It is an indicator variable that identifies specific periods in
which construction of new sports facilities in county c could affect birth outcomes. Time t0
is the beginning of the treatment period and time t1 is the end of the treatment period. The
indicator variable approach assumes that all sports facility construction projects generate
the same level of treatment effects on average.
We also define the treatment variable in terms of the number of months of in utero exposure to facility construction projects. In other alternative models we scale the indictor
variable by the total dollar value of the government subsidy for new sports facility construction, in hundreds of millions of dollars, to allow for the possibility that the treatment effect
is proportionate to the size of the project, proxied by the amount of the government subsidy.
X1ict is a vector of observable individual characteristics that includes the mother’s age,
race, marital status, level of education, gender of child, and multiple birth indicator. X2ct
is a vector of observable county characteristics in period t that includes total government
assistance dollars per capita and county population.
Following previous research (Dehejia and Lleras-Muney, 2004; Almond et al., 2011;
Hoynes et al., 2012), we control for unobserved heterogeneity at the state/county level,
and by years by including a vector of county-specific fixed effects, fc , and a vector of year
indicator variables, ft . eict is an equation error term that captures the effects of all other
omitted factors that affect birth weight; this random variable is assumed to have a mean of
zero and potentially non-constant variance across births and geographical areas. β, δ, φ, γ1 ,
and γ2 are vectors of parameters to be estimated.
Again, identification in Equation (1) comes from the timing of births and sports facility
construction projects. The treatment period occurs during new facility construction when
enormous amounts of soil and materials are being moved from and to the construction site,
generating increased heavy truck traffic in the area and putting particulate matter into the
local air. The key aspect of this identification scheme is that the timing of these construction
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projects is exogenous to changes in other maternal and county-specific unobservable factors
that could affect nearby birth outcomes.
Table 1 contains summary statistics from the analysis sample of live birth records for
treated and control counties in the sample. Treated counties built a new stadium or arena
during the 1995 to 2002 sample period and control counties were home to one or more
professional sports teams but did not build a new stadium or arena. The average birth
weight in the sample is 3298 grams in untreated counties and 3295 grams in treated counties;
the standard deviation is 596 grams or 1.31 pounds. Slightly over half the children are male.
The average age of the mothers in the sample is 27. Half the mothers in the sample have
some college classes, or have a college degree; about a quarter have only a high school degree.
Table 1: Summary Statistics 1995-2002
Untreated
Treated
Mean
St Dev
Mean
St Dev
Birth Weight
Number of Prenatal Visits
Months of Exposure
Married
Mother HS grad
Mother attended college
Mother white
Mother’s Age
Male child
Multiple birth
Transfer dollars per capita (000)
County population (000,000)
Observations

3298
10.91
—
0.63
0.29
0.44
0.70
27.52
0.51
0.03
4.24
27.53
8,875,907

608
4.66
—
0.48
0.46
0.50
0.46
6.27
0.50
0.17
1.20
26.41

3295
10.98
6.88
0.62
0.29
0.43
0.71
27.25
0.51
0.03
3.96
29.05

611
4.97
3.14
0.48
0.45
0.49
0.45
6.30
0.50
0.17
0.79
30.25

1,404,322

The sample contains over 10 million live births, the universe of live births in the 62
counties that were home to at least one NBA, NFL, MLB, or NHL team over the sample
period. About 1.4 million of these births involved a birth mother who lived in a county that
built a new sports facility during the sample period, about 13% of births in the sample. In
treated counties, the average cost of a new sports facility was $ 338 million in current dollars
and the average public subsidy for the construction project $ 216 million.
County-specific control variables include total government assistance dollars per resident
in thousands of real 2002 dollars, and total county population in hundreds of thousands.
The government assistance variable, which includes transfer payments and income maintenance, and the population data come from the US Bureau of Economic Analysis’ Regional
Economic Information System (REIS) data, Table CA 30. Transfer payments include total
individual receipts from government and business for which no current services are performed.
Transfer payments from government include Social Security benefits, medical benefits, veterans’ benefits, and unemployment insurance benefits. Transfer payments from business
include liability payments for personal injury and corporate gifts to nonprofit institutions.
11

Income maintenance includes Supplemental Security Income (SSI) benefits, Earned Income
Tax Credit (EITC), Additional Child Tax Credits, Supplemental Nutrition Assistance Program (SNAP) benefits, family assistance, and other income maintenance benefits, including
general assistance. This variable proxies for the ability of local low income residents to pay
for, or access, health care and other public services.
The outcomes in the treatment and control counties are similar. Note that average birth
weight is about 3 grams smaller in the treatment counties. Also, the treated counties have
a slightly larger population than the control counties.

Results
The unobservable parameters of Equation (1) are estimated using OLS corrected for heteroscedasticity using the standard White-Huber “sandwich” correction for the alternative
time-based treatment variables discussed above. Results are shown on Table 2. The first
column defines the treatment period as the construction period, the second column defines
the treatment period as the facility construction period plus one year, and the third column
defines the treatment period as months of exposure during the construction period. All
models include controls for unobservable county-level and year-level heterogeneity.
We posit that environmental damage from large sports facilities construction projects is
a possible mechanism for an observed effect of stadium construction on infant health. The
key variable of interest for evaluating this hypothesis is T REATc,t0 ,t1 , an indicator variable
that identifies time periods when environmental externalities from new facility construction
projects might affect birth outcomes. The parameter estimates on the treatment period
variable are negative and statistically significant for all three treatment definitions. Table
2 shows that children born in a county where a new sports facility is under construction
(column 1) had lower birth weight than children born in that same county when no new
publicly subsidized facility was being built. These children also had lower birth weight
than children born in counties where no publicly subsidized new sports facility construction
project occurred during the sample period. This provides evidence supporting the idea that
environmental damage associated with the construction of new sports facilities has a negative
impact on infant health in the treated counties.
The impact of the longer treatment period, which includes the 12 months after a new
sports facility opened in a county, is slightly larger than the impact of the construction
period. This later period adds additional treated births to the treatment pool, but these
infants had less than 9 months of exposure to the treatment, and some of them had no direct
exposure. This increase in the estimated treatment effect suggests that factors other than
direct exposure to construction may occur in this period, lending support for considering
indirect effects, such as the opportunity cost of subsidies as another mechanism driving the
relationship between stadium construction and infant health.
The parameter estimates on the maternal characteristics variables are statistically different from zero and generally have the same sign as other estimates reported in the literature.
The results reported in Column 1 in Table 2 indicate that a male child weighs about 109
grams more than a female child. A child born to a white mother weighs, on average, 183
grams more than a child born to a non-white mother. A child born to a married mother
weighs on average about 82 grams more than a child born to a single mother. Birth weight
12

Table 2: Regression Results - OLS Model, Time Treatment & County Controls
Construction Period Construction +1 Yr. Months Exposure
Treated Birth

-1.812∗∗
(0.610)

-2.045∗∗∗
(0.562)

-0.220∗∗
(0.077)

Married

81.67∗∗∗
(0.444)

81.67∗∗∗
(0.44)

81.67∗∗∗
(0.444)

Mother HS grad

33.63∗∗∗
(0.495)

33.63∗∗∗
(0.495)

33.63∗∗∗
(0.495)

Mother attended college

65.15∗∗∗
(0.505)

65.15∗∗∗
(0.505)

65.15∗∗∗
(0.505)

Mother white

182.85∗∗∗
(0.432)

182.8∗∗∗
(0.432)

182.8∗∗∗
(0.432)

Mother’s Age

2.810∗∗∗
(0.035)

2.810∗∗∗
(0.035)

2.810∗∗∗
(0.035)

Male child

109.2∗∗∗
(0.354)

109.2∗∗∗
(0.354)

109.2∗∗∗
(0.354)

Multiple birth

-1027∗∗∗
(1.214)

-1027∗∗∗
(1.214)

-1027∗∗∗
(1.214)

Assistance dollars per capita

-1.054
(1.689)

-0.917
(1.690)

-1.043
(1.689)

-1.986∗∗∗
(0.232)

-1.961∗∗∗
(0.231)

-1.967∗∗∗
(0.231)

1,995,142
10,280,229
0.129

1,693,546
10,280,229
0.129

County population

Treated Births (N)
1,404,322
Observations
10,280,229
R2
0.129
Significance levels: * 5%, ** 1%, *** <1%
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increases with maternal education and age.
We next estimate the parameters of Equation (1) for sub samples that identify possibly vulnerable groups of mothers. These groups include unmarried mothers, mothers from
minority groups, young mothers, and mothers with relatively little education. Results are
shown on Table 3. Table 3 shows only the parameter estimate of interest from Equation (1),
the estimated parameter on the treatment indicator variable. Each cell on Table 3 represents a different regression model. The first set of cells repeat the results from Table 2 for
comparison purposes.
Table 3: Regression Results - 1995-2002 Birth Weight by Sub Samples
Maternal Characteristic Construction Period Construction +1 Yr
Overall Sample
Observations
Treated Observations
Unmarried
Observations
Treated Observations
Not White
Observations
Treated Observations
Under 25
Observations
Treated Observations
HS or less education
Observations
Treated Observations

-1.812∗∗
(0.610)
10,280,229
1,404,322

-2.045∗∗∗
(0.562)
10,280,229
1,995,142

-4.717∗∗∗
(1.047)
3,817,201
527,444

-5.555∗∗∗
(0.963)
3,817,201
753,206

-2.969∗
(1.233)
3,084,439
405,919

-3.537∗∗
(1.143)
3,084,439
573,027

-2.631∗∗
(0.988)
3,562,252
509,351

-3.095∗∗∗
(0.910)
3,562,252
724,472

-2.610∗∗
(0.821)
5,776,322
804,594

-3.579∗∗∗
(0.753)
5,776,322
1,150,022

Single, Not White
-5.425∗
Under 25, No College
(2.159)
Observations
863,702
Treated Observations
127,988
Significance levels: * 5%, ** 1%, *** <1%

-6.677∗∗∗
(2.024)
863,702
177,537

The parameter estimates on the treatment variable, T REATc,t0 ,t1 , are negative and statistically significant for construction period and the construction period plus 1 year for all
sub samples. The negative effect of the construction of a new sports facility on infant birth
weight is greater for the sub samples of potentially vulnerable mothers than for the overall
sample. When the treatment period is defined as the construction period, the estimated
14

treatment effect is -1.812 for the overall sample. This estimated treatment effect increases
to between -2.610 and -4.717 for the individual sub samples of unmarried, not white, under 25, and high school education or less, and to -5.425 for the combined sub samples. As
was the case with the overall sample, expanding the treatment period to include the construction period plus one year increases the treatment effect. These results suggest that the
overall the detrimental impact of the construction of new sports facilities on infant health
disproportionately affects infants born to mothers of lower socioeconomic status.

Exact Matching Estimation
A possible threat to the difference-in-difference estimates is that the treatment period could
be correlated with unobservables that also affect infant birth weight. We address this possibility using a matching estimation approach. Matching estimators make direct comparisons
between observationally similar units that have been exposed to different levels of some treatment. A number of matching estimators have been used in causal inference in economics,
including exact matching and approximate matching on observables. The general idea is to
match treated units with untreated units, and compare the outcome of interest across these
groups.
The simplest matching estimation approach is exact matching on observables. In this
approach, each treated unit is matched to one untreated unit with the exact same characteristics. Exact matching is seldom used because most data sets do not contain enough
untreated observations to generate a matched sample. The presence of continuous covariates
also makes exact matching difficult.
The current setting provides an environment where exact matching is feasible. The key
maternal characteristics used in the regression analysis are either discrete (marital status,
race, infant gender) or take on a relatively small number of integer values (maternal age,
education). The sample contains about 1.4 million treated births and 8.8 million untreated
births, a substantial pool of untreated units for exact matching.

Exact Matching on Maternal Characteristics
We employ an exact matching estimator without replacement. In this procedure, each treated
birth (a birth in a county during the construction period for a new sports facility) is matched
to exactly one control birth, which occurred in a county with a professional sports team where
no new sports facility construction project took place in the same year.
Formally, the sample contains N live births indexed i = 1, . . . , N where It = 1, . . . , Nt
is the set of Nt treated births and Ic = Nt + 1, . . . , N is the set of Nc untreated or control
births. Under exact matching, the matching procedure returns Nt pairs of observations.
Let Xi be a vector of observable variables for each birth and Yiobs be the observed outcome
variable of interest (birth weight). Exact matching means that Xi = Xmi for all i = 1, . . . , Nt
where Xmi is the matched observation from the untreated births.
We match treated and untreated births based on maternal age, race (white, black, other
race), education (high school dropout, high school graduate, attended college), marital status, the gender and month of birth of the child in each year in the sample, 1995-2002. In
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other words, a 30 year old white married high school graduate who gave birth to a female
baby during the months when a new sports facility is being built in a treated county is
matched to a 30 year old white married high school graduate who gave birth to a female
baby in the same year in a county that had a professional sports team but did not build a
new sports facility during the 1995-2002 period. Each treated birth is matched to exactly
one control group birth based on all of these variables without replacement.

Unconfoundedness Assumption
Under the unconfoundedness assumption, each matched pair of births can be considered as
equivalent to an outcome from a paired randomized experiment. Under this condition, the
obs
can be calculated for each matched
matched pair difference in outcomes τ̂imatch = Yiobs − Ymi
pair. This is an estimate of the causal effect of the treatment at X = Xi for both births in
the matched pair. Imbens and Rubin (2015) show that the average across all matched pairs
τ̂imatch =

1 X match
1 X
obs
τ̂i
=
(Y obs − Ymi
)
Nt i:W =1
Nt i:W =1 i
i

(2)

i

is an unbiased estimator of the average treatment effect (ATE) for all units in It , the treated
group, and can thus be interpreted as a causal effect.
Under the unconfoundedness assumption, the probability that one of the two matched
pairs received the treatment is 0.5. Unconfoundedness means that the observed maternal
characteristics used in the matching captures all significant factors affecting selection into
the treatment group, and no unobserved factors correlated with selection into the treatment
group exist. Of course a large number of unobservable factors are present in any economic
setting, including birth outcomes. The key assumption is that any unobserved factors that
affect birth outcomes are uncorrelated with the factors that led the local professional sports
team to build a new stadium or arena at the exact time that construction occurred. This is
arguably a reasonable assumption.
It seems unlikely that any pregnant woman moved into a treated county because the
treated county was currently building a new sports facility. There may be unobservable
factors that lead one county to build a new sports facility and another county to not build a
new facility over some relatively long period of time. However, the matching estimation also
exploits the exact timing of the new facility construction project in each county, so these
unobservable factors must be correlated with conception and birth outcomes at a specific
point in time that is correlated with the new sports facility construction period.
In this setting, confoundedness means that unobservable factors that led a woman living
in Harris County Texas to conceive and give birth between early 1997 and late 1999, and
that influenced the birth weight of her baby, must be correlated with the decision of the
Houston Astros and government officials in Houston to build a new MLB stadium (Minute
Maid Park) in Harris county between 1 November 1997 and 7 April 2000. The possibility
that such correlation exists seems remote. Our estimates of the average treatment effect can
plausibly be considered causal of evidence of the effect of new sports facility construction
projects on infant birth weight.
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Results: Exact Matching Estimation
The treatment period is defined as the period when a new stadium or arena is under construction in a county. The data set contains the date of each live birth occurring in the
US and a variety of observed maternal characteristics. We use this information to exactly
match treated births and untreated births for the full sample and three sub samples of potentially vulnerable mothers: unmarried mothers; mothers with a high school education or
less; and black mothers. Note that the race/ethnicity sub sample in this case is different
from the “not white” sub sample in the OLS regression results reported earlier. The average
treatment effects are presented in Table 4.
Table 4: Average Treatment Effect Estimates for Birth Weight - Exact Matching 1995-2002
Full sample
Unmarried
Eduction high school or less
Under age 25
Black

ATE

Std Err

-3.83
-7.12
-6.22
-5.84
-13.29

0.706
1.196
0.944
1.141
1.644

t-Stat Lower 95%
-5.42
-5.95
-6.58
-5.12
-8.09

-5.21
-9.47
-8.07
-8.07
-16.52

Upper 95%

Matched Pairs

-2.44
-4.78
-4.36
-3.60
-10.07

2,725,080
1,028,082
1,569,114
997,490
607,956

The average treatment effects are all negative, precisely estimated, and larger than the
results from the unmatched OLS regressions. The average treatment effects for the possibly
vulnerable populations are substantially larger than for the overall sample. These results
can be interpreted as causal evidence that children born in a county where a new sports
facility was under construction had lower birth weight than children born in counties with
professional sports teams where no publicly subsidized construction project was underway
and than children born in the same county at a time during the sample period when no
construction was going on. These results further suggest that there is a social gradient in
these effects in that the negative effects fall disproportionately on children born to mothers
of lower socioeconomic status.
These ATE estimates by maternal group can be applied to the actual number of births
that occurred over the 1995-2002 period in the 28 treated counties in the sample. The
medical threshold for a low birth weight infant is 2,500 grams; an infant weighing less than
2,500 grams at birth is defined as low birth weight, which indicates increased risk for medical
complications.
Table 5: Number of Additional Low Birth Weight Infants 1995-2002
Maternal Characteristic
Lower 95% Estimate Upper 95% Estimate
Full matched sample
Unmarried
Eduction high school or less
Under age 25
Black only

51
53
71
35
1,685

4,055
2,186
2,844
1,967
1,777

Table 5 shows estimates of the number of low weight births that would have been over
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2,500 grams if the infant was not born in a treated county. These estimates reflect the ATE
and the actual birth weight distribution in the treated counties. From Table 4, an infant
born in a treated county would have weighed between 2.4 and 5.2 grams more at birth if
that child had been born in an untreated county. In all 28 treated counties in the sample,
there were between 51 and 4,055 births that were between 2.4 and 5.1 grams below the 2,500
gram threshold over the sample period. We posit that the environmental damage generated
by the new sports facility construction project in the treated county contributed to these
lower birth weights.
Table 5 shows estimates of the number of low weight births that would have been over
2,500 grams if the infant was not born in a treated county. These estimates reflect the ATE
and the actual birth weight distribution in the treated counties. From Table 2, an infant
born in a treated county would have weighed between 2.4 and 5.2 ounces more at birth if
that child had been born in an untreated county, due to the In all 28 treated counties in the
sample, there were between 51 and 4,055 births that were between 2.4 and 5.1 grams below
the 2,500 gram threshold over the sample period.

Results: Exact Matching Within Counties
The analysis above matches births in treated counties to observationally identical births in
control counties in the same year. While this matching controls for observable maternal characteristics, there still could be unobservable characteristics in treated counties that would
lead to these observed differences in birth weights. If the unobservable county-level characteristics affecting birth weights are time-invariant, then matching treated births in a county
to observationally identical births in the same county that occurred in the pre-treatment
period would hold these factors constant.
The data permit this type of within-county exact matching, although the fraction of
treated births matched is lower than in the matching done above. This occurs because the
treatment period in some counties is early in the sample period, providing many treated
births and relatively few untreated births in the same county for matching. On average,
83% of the treated births were matched to an observationally identical birth in the same
county in the pre-treatment period. Less that 50% of the treated births were matched in
New Orleans (24%), Phoenix (37%), Seattle (41%), Washington DC (43%), and Milwaukee
(44%). In many counties 99.9% of the treated births were matched with an observationally
identical birth in the same county in the pre-treatment period.
Table 6 summarizes the within county exact matching results. The average treatment
effect in the full matched sample is a reduction in average birth weight of about 3.5 grams for
treated births relative to untreated births in the same county in the pre-treatment period.
This effect is similar to the results matching across counties reported in Table 5 suggesting that unobservable, time-invariant county-level factors do not appear to be driving the
difference in birth weights.
The ATE estimates for maternal groups sheds light on the impact in different populations.
In this case, mothers under 25 years of age have the largest reduction in birth weight among
treated births. On Table 5 black mothers have the largest decrease in birth weight among
treated births. This difference may reflect poor matching among black mothers in the withincounty matching. Two counties with relatively low fractions of matched births, Orleans
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Table 6: Average Treatment Effect Estimates - Within County Exact Matching 1995-2002
ATE
Full matched sample
-3.49
Unmarried
-1.59
Eduction high school or less -1.89
Under age 25
-6.54
Black
-0.37

Std Err t-Stat Lower 95%
0.778
1.321
1.036
1.260
1.830

-4.47
-1.19
-1.83
-5.18
-0.20

-5.01
-4.19
-3.93
-9.01
-3.95

Upper 95% Treated Births
-1.96
1.01
0.14
-4.07
3.22

1,118,412
417,276
651,243
409,654
244,097

Parish and Washington DC, have high concentrations of black mothers. Only about 244,000
treated births for black mothers were matched in the within-county matching, compared
to morethyan 600,000 matched births in the cross-county matching. This may explain the
relatively imprecise ATE estimates for black mothers on Table 6.

Mechanisms and Robustness Checks
Our results indicate that infant birth weights are lower in counties that built new professional
sports facilities during and after the construction period. We posit two possible mechanisms
through which construction projects reduce birth weights: a direct effect through airborne
particulate matter, and an indirect effect through opportunity costs generated by the large
public subsidies provided for these construction projects. We assess the direct effect by
analyzing air quality data from the EPA in counties during construction periods relative to
non-construction time periods. In order to assess the indirect effect of the opportunity costs
of government funds provided to build new sports facilities on infant health, we estimate
the parameters of Equation (1) redefining the dependent variable as the reported number of
prenatal visits to a health care provider made by each mother during gestation.

Airborne Particulate Matter
Reduced air quality due to airborne particulate matter generated by new sports facility
construction represents a potential direct mechanism to explain our results. A substantial
literature documents the impact of airborne particular matter on fetal health. Currie et al.
(2009) survey this literature and identify a large number of studies linking high levels of
airborne particulate matter and other pollutants with adverse fetal health, including reduced
birth weight. To assess the importance of reduced air quality because of increases in airborne
particulate matter generated by new sports facility construction projects, we analyze detailed
data on local airborne particulate matter concentration and local air quality from the U. S.
Environmental Protection Agency (EPA).
The EPA collects and disseminates detailed information on local air quality as part of
the Air Quality System (AQS) database. The AQS database contains monitoring data from
a large number of air quality monitoring stations. This monitoring data reflects ambient (or
outdoor) concentrations of several known pollutants measured at 4000+ monitoring stations
across the country.
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We collected AQS data from the 63 counties that were home to a professional sports team
over the period 1995-2012 described above. We extend the sample beyond 2002 because a
relatively small number of monitoring stations existed before 2000. The data come from
individual air quality monitoring stations in each county. We average monitoring stationspecific air quality data across all monitoring stations in each county and across all days
in each month to estimate county-month air quality indicators. The average county in our
sample had about 11 air quality monitoring stations.
We focus on two types of airborne particulate matter: PM 2.5 and PM 10. PM 2.5 reflects
the concentration of particles less than or equal to 2.5 micrometers in diameter in the air.
This type of particulate matter is called fine particle pollution and is typically generated by
vehicle exhaust. PM 10 includes particles less than or equal to 10 micrometers in diameter.
This is the type of pollution generated by the excavation and construction of new sports
facilities (Kim et al., 2015).
Data on PM 2.5 and PM 10 are collected at different monitoring stations. Not all counties
in our sample had monitoring stations that collected information on both types of particulate
matter over the sample period. Because of these differences, the number of county-month
observations for which we have complete data differs for the two types of particulate matter.
The sample contains about 29,000 county-month observations with data on average monthly
PM 2.5 concentration and about 45,000 county-month observations with data on average
monthly PM 10 concentration.
We averaged reported daily PM 2.5 and PM 10 concentrations across all monitoring
stations in each county over each month in the sample to estimate the average monthly
concentration of each type of particulate matter in each county. Table 7 contains summary
statistics for the AQS data. The concentration of PM 2.5 and PM 10 particles are reported
in terms of micrograms per cubic meter of air (µg/m3 ). In this sample, the average concentration of PM 2.5 in a county-month is about 13 µg/m3 and the average concentration of
PM 10 is about 26 µg/m3 . Annual average levels of PM 2.5 concentrations above 25 µg/m3
and concentrations of PM 100 above 40 µg/m3 are considered unhealthy.
Table 7: Summary Statistics - County Airborne Particulate Matter 1995-2012
Variable

N

Mean

Std. Dev.

Min

Max

PM 2.5 mean concentration 28,905
Air Quality Index
28,905
Treated county-months
28,905

13.09
47.66
0.105

4.78
13.12
0.307

0
0
0

78
163
1

PM 10 mean concentration
Air Quality Index
Treated county-months

26.33
23.92
0.119

11.74
9.56
0.32

1
1
0

191.2
151.7
1

45,166
45,166
45,166

The EPA also provides Air Quality Index (AQI) data for counties, based on a 0-500 scale
where 0 is the least polluted air and 500 the most polluted. AQI estimates reflect particulate
matter, as well as ground-level ozone, carbon monoxide, sulfur dioxide, and nitrogen dioxide.
AQI values above 100 are considered unhealthy. The average monthly AQI in the sample of
counties with PM 2.5 concentration data is 47.7; the average monthly AQI for counties with
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PM 10 concentration data is about 24.
We estimate linear reduced form models of the average concentration of airborne particulate matter and the Air Quality Index in counties with professional sports teams in order to
determine the effect of new sports facility construction projects on local outdoor air quality.
The models take the form:
AQMct = δT REATc,t0 ,t1 + γ1 fc + γ2 fm + γ3 fy + ect

(3)

where AQMct is a measure of air quality in county c at time t. The explanatory variables
include county fixed effects, (fc ), month of year fixed effects, (fm ), and year, (fy ) fixed
effects. Estimated standard errors are cluster-corrected at the county level and corrected for
heteroscedasticity using the standard Huber-White “sandwich” correction.
Table 8 contains results. Estimated standard errors are cluster corrected at the county
level and are robust to heteroscedasticity. The results on Table 8 indicate that more PM 2.5
and PM 10 particulate matter is in the air in months when new sports facility construction
projects are active than in months when no new facility construction projects are taking
place. The PM 2.5 concentration are about 1 µg/m3 higher, an increase of about 7.7%.
The PM 10 concentration are 1.84 µg/m3 higher during each month of new sports facility
construction, a 7% increase. The AQI is also higher during construction periods, indicating
a general deterioration of air quality on all measured margins during these periods.
Table 8: Regression Results - Airborne Particulate Matter
PM 2.5 Concentration

AQI

PM 10 Concentration

AQI

1.09∗∗∗
3.08∗∗∗
1.84∗∗
1.51∗∗
(0.284)
(0.766)
(0.640)
(0.493)
Observations
28,905
28,905
45,166
45,166
R2
0.272
0.308
0.292
0.312
Robust standard errors in parentheses. Significance levels: * 5%, ** 1%, *** <1%
Construction Period

If sports facility construction projects represent an important source of airborne particulate matter, then air quality should be worse at monitoring stations closer to the construction
sites and better at monitoring stations farther away. We investigate this by estimating an
additional set of regression models where the dependent variable is the PM 2.5 and PM
10 particulate matter concentration and the AQI at each monitoring station in the county.
Like the regression models above, these models contained county fixed effects, month of year
fixed effects, and year fixed effects. They also contained a variable reflecting the straight line
distance between each monitoring station and the sports facility construction site, based on
the latitude and longitude of the monitoring stations and construction site in each county.
The average distance between a monitoring station and a construction site was 1.9 km with
a minimum of a few meters and a maximum of 9.4 km.
These regression models each had about 324,000 observations and explained about 17%
of the observed variation in monitoring station specific air quality. The results, available on
request, clearly support the presence of an air quality gradient around new sports facility
construction projects. The parameter estimates on distance between each monitoring station
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and the construction site, the treatment period indicator, and the distance variable interacted
with the treatment period were all statistically different from zero at conventional levels (tstatistics larger than 5). The parameter estimate on the treatment period was positive, so air
quality was worse during the construction period. The parameter estimate on the distance
variable interacted with the treatment was negative. Air quality at monitoring stations
closer to the construction sites was worse than air quality at monitoring stations farther
from construction sites during the construction periods. This result indicates that sports
facility construction projects were likely the source of the observed reduced local air quality
during construction periods. If general air quality throughout each county was similar during
the construction period, then other county-wide factors would likely explain the reduced air
quality during construction periods.

Prenatal Health Care
The number of prenatal visits made to a health care provider reflects a number of internal and
external factors. Internal factors include the general health of the mother, conditions of the
pregnancy, the mother’s socio-economic status and demographics, maternal attitudes about
prenatal health, and others. External factors include local health care supply conditions,
local economic conditions, and the quantity and quality of certain local publicly provided
goods and services. The local provision of public goods and services could be adversely
affected by government subsidies to finance the construction of a new sports facility if these
subsidies generate local opportunity costs.
Some mothers may rely on government provided goods and services when making prenatal visits to health are providers, including the use of public clinics, the use of public
transportation to travel to clinics, participation in local income maintenance programs, and
the quantity and quality of local public safety services. Reductions in the quantity or quality
of these services as a result of reduced government resources could affect the number of visits
a mother makes to health care providers.
To assess the potential impact of subsidies for new sports facility construction projects
on birth outcomes, we estimate reduced form regression models of prenatal visits made by
pregnant women. The model takes the form
P N Vict = δT REATc,t0 ,t1 + βX1ict + φX2ct + γ1 fc + γ2 ft + eict

(4)

where P N Vict is the number of prenatal visits to a health care provider made by the mother
of child i born in county c in period t. T REATc,t0 ,t1 is again the main variable of interest, an
indicator variable that identifies specific periods in which subsidies for the construction of
new sports facilities in county c could generate opportunity costs that affect birth outcomes.
Time t0 is the beginning of the treatment period and time t1 is the end of the treatment
period. All other variables in Equation (4) are the same as in Equation (1).
Like the birth weight model above, identification in Equation (4) comes from the timing
of births and sports facility construction projects. However, the timing in this case is more
difficult to determine precisely. Subsidies for the construction of new sports facilities could
affect other government services during and after the construction period.
We use three identification periods: all births in counties that built new sports facilities
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in the year following the opening of a new facility, all births in the two years following the
opening of the new facility, and all births occurring in these counties after the opening of the
new facility. These treatment periods are not as precise as the treatment periods that reflect
direct effects, for example local environmental damage, attributable to the construction of
the new facilities. However, restricting the treatment to only the construction period may
not be sufficiently long to capture the impact of the opportunity cost of government funds
used to subsidize the new sports facilities because it is likely that these costs are incurred
with lags and have persistent effects on government budgets.
Table 9: Regression Results - Post Opening Prenatal Visits 1995-2002
Opening +12 Mo. Opening + 24 Mo. All Post Opening
Treated Birth

-0.028∗∗∗
(0.007)

-0.063∗∗∗
(0.005)

-0.024∗∗∗
(0.006)

Married

0.776∗∗∗
(0.003)

0.776∗∗∗
(0.003)

0.776∗∗∗
(0.003)

Mother HS grad

1.155∗∗∗
(0.004)

1.155∗∗∗
(0.004)

1.155∗∗∗
(0.004)

Mother attended college

1.975∗∗∗
(0.004)

1.975∗∗∗
(0.004)

1.975∗∗∗
(0.004)

Mother white

0.685∗∗∗
(0.003)

0.685∗∗∗
(0.003)

0.685∗∗∗
(0.003)

Mother’s Age

0.008∗∗∗
(0.0003)

0.008∗∗∗
(0.0003)

0.008∗∗∗
(0.0003)

Male child

-0.041∗∗∗
(0.003)

-0.041∗∗∗
(0.003)

-0.041∗∗∗
(0.003)

Multiple birth

1.196∗∗∗
(0.011)

1.196∗∗∗
(0.011)

1.196∗∗∗
(0.011)

Assistance dollars per capita

0.403∗∗∗
(0.013)

0.413∗∗∗
(0.013)

0.405∗∗∗
(0.013)

County population

0.091∗∗∗
(0.002)

0.093∗∗∗
(0.002)

0.094∗∗∗
(0.002)

1,031,028
10,280,229
0.110

1,685,781
10,280,229
0.110

Treated Births (N)
542,336
Observations
10,280,229
R2
0.110
Significance levels: * 5%, ** 1%, *** <1%

Table 9 contains the results. The parameter estimates on the treatment period variable
are negative and statistically significant across all definitions of the treatment period but are
small. The average number of prenatal visits in the sample is 10.91. The results reported in
Table 9 indicate that prenatal visits declined by an average of 0.02 visits in the year following
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the opening of a new facility for mothers residing in a county where a new sports facility
opened. The effect is slightly larger when the treatment period is expanded to the two years
following the opening of a new facility and smaller when the treatment period is expanded to
all years in the sample following the opening of a new stadium or arena. While the average
treatment effects are admittedly negligible, they do provide some supportive evidence that
public subsidies to professional sports franchises have an opportunity cost and that one place
where that opportunity cost might be borne is in the public funding of maternal and child
health services.
We next estimate the parameters of Equation (4) for the same sub samples of possibly
vulnerable groups of mothers as shown in Table 9. It is plausible that mothers with these
socioeconomic characteristics are poorer than, for example, older mothers with a college
education, and are more likely to rely on publicly funded maternal health services. Results
are shown on Table 10. Table 10 shows only the parameter estimate of interest from Equation
(4), the estimated parameter on the treatment indicator variable. Each cell on Table 10
represents a different regression model. The first panel of results are repeated from Table 9
for comparison purposes.
The estimated treatment effects on prenatal visits are robust across treatment definitions
for mothers who are either unmarried or not college educated. For these two sub samples,
the parameter estimates on the treatment variable are negative and statistically significant
and slightly larger than the estimates for the overall sample. The results are noisier for the
other two sub samples of mothers of either non-white or younger mothers. Fewer of the
estimated treatment effects are statistically significant but they remain negative when they
are significant. When the sub samples are combined into a single sub sample of mothers with
all four of these socioeconomic characteristics, the estimated treatment effects are negative
and significant for one and two years following the opening of a new sports facility but
become insignificant when the treatment period is expanded to all post opening years.
Although the estimated effects of new stadium construction on prenatal visits are small,
the finding of any effect at all in this very specific service area without precise measures of
income and insurance coverage, is noteworthy and suggestive of an indirect monetary impact
of these subsidies. It seems plausible that the indirect impact of the subsidies to professional
sports franchises would be felt in other publicly financed services including health care,
education, and infrastructure.

Robustness Checks
We restrict our sample period to 1995 through 2002 because of the release of a revised version
of the 1989 U.S. Standard Certificate of Live Birth Results in 2003 and the subsequent
adoption of this birth certificate by some, but not all, states. In order to be sure that our
results are not driven by some systematic unobservable variation across counties in the 19952002 time period, we re-estimate the birth weight model specified in Equation (1) using data
from a period following the introduction of the revised birth certificate (2005-2010) and a
different set of new sports facility construction projects. The summary statistics for this
alternative sample of treated and control counties are shown in Table 11. As before, treated
counties built a new stadium or arena during the 2005 to 2010 sample period and control
(untreated) counties were home to one or more professional sports teams that did not build
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Table 10: Regression Results - Post Opening Prenatal Visits 1995-2002 by Sub Sample
Maternal Characteristic Opening +12 Mo. Opening + 24 Mo. All Post Opening
Overall Sample
Observations
Treated Observations
Unmarried
Observations
Treated Observations
Non White
Observations
Treated Observations
HS or less
Observations
Treated Observations
Under 25
Observations
Treated Observations

-0.028∗∗∗
(0.007)
10,280,229
542,336

-0.063∗∗∗
(0.005)
10,280,229
1,031,028

-0.024∗∗∗
(0.006)
10,280,229
1,685,781

-0.052∗∗∗
(0.012)
3,817,201
335,314

-0.087∗∗∗
(0.010)
3,817,201
632,345

-0.030∗∗
(0.011)
3,817,201
1,020,857

0.007
(0.012)
3,084,439
388,879

-0.008
(0.011)
3,084,439
737,866

0.099∗∗∗
(0.012)
3,084,439
1,200,342

-0.029∗∗
(0.009)
5776322
225,491

-0.073∗∗∗
(0.008)
5776322
430,390

-0.059∗∗∗
(0.009)
5776322
712,999

-0.015
(0.012)
3,562,252
197,412

-0.042∗∗∗
(0.010)
3562252
373,075

0.005
(0.011)
3562252
605,245

-0.070∗∗∗
(0.013)
1,957,213
209,446

-0.007
(0.014)
1,957,213
343,964

Single, Not White,
-0.051∗∗
Under 25, No College
(0.016)
Observations
1,957,213
Treated Observations
109,754
Significance levels: * 5%, ** 1%, *** <1%
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a new facility during the sample period.
Table 11: Summary Statistics 2005-2010
Untreated
Treated
Mean
St Dev Mean Sr Dev
Birth Weight
Number of Prenatal Visits
Months Exposure
Married
Mother HS grad
Mother attended college
Mother white
Mother’s Age
Male child
Multiple birth
Transfer dollars per capita (000)
County population (000,000)
Observations

3250
10.68
—
0.58
0.24
0.35
0.68
28.03
0.51
0.03
6.46
29.32
4,745,871

595
4.66
—
0.49
0.43
0.48
0.46
6.31
0.50
0.18
1.61
27.62

3237
9.89
7.30
0.55
0.25
0.35
0.63
27.99
0.51
0.03
6.97
14.02

598
4.09
2.94
0.50
0.43
0.48
0.48
6.22
0.50
0.18
1.94
4.72

457,653

The summary statistics are similar to those reported in Table 1. The mean birth weight
was 3,237 grams in treated counties and 3,250 grams in untreated counties. The average
number of prenatal visits was 9.89 in treated counties and 10.68 in untreated counties.
The average values of the maternal characteristics are similar in the treated and untreated
counties. The most notable difference between the two sample periods is in the number of
treated births which is much smaller in the 2005-2010 sample period (4,745,871) than in the
1995-2002 sample period (8,875,907).
Table 12 presents the OLS results for the birth weight models using the same definitions
of treatment and the 2005-2010 sample period. The estimates of the average treatment
effects are negative and precisely estimate but larger in magnitude than the estimates for
the 1995-2002 sample period. For example, the estimated treatment effect for the treatment
period defined as the construction period was -1.812 in the earlier sample and -3.234 in the
later sample.
We then re-estimate the birth weight models separately for potentially vulnerable sub
samples that are defined in the same way: unmarried; not white; under 25; and high school
or less education. The results are shown in Table 13.
The sub sample results for the 2005-2010 sample period are noisier than those for the
1995-2002 sample period. A couple of factors could be contributing to these differences. The
first is that there were fewer sport facilities construction projects in the later sample and
therefore, fewer treated counties and substantially fewer treated births. The second is the
characteristics of the treated counties in the later sample are noticeably different than the
control counties in the later period. The most notable difference is size. Counties with new
sports facility construction projects in the 2005-2010 were smaller than those in the 19952002 sample. These differences in county characteristics between the treated and control
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Table 12: Regression Results - OLS Model 2005-2010, Time Treatment & County Controls
Construction Period Construction +1 Yr. Months Exposure
Treated Birth

-3.234∗∗
(1.150)

-4.189∗∗∗
(1.183)

-0.307∗
(0.143)

Married

68.69∗∗∗
(0.479)

68.69∗∗∗
(0.479)

68.69∗∗∗
(0.479)

Mother HS grad

4.316∗∗∗
(0.525)

4.315∗∗∗
(0.525)

4.310∗∗∗
(0.525)

Mother attended college

29.57∗∗∗
(0.515)

29.57∗∗∗
(0.515)

29.56∗∗∗
(0.515)

Mother white

168.35∗∗∗
(0.459)

168.35∗∗∗
(0.459)

168.35∗∗∗
(0.459)

Mother’s Age

3.253∗∗∗
(0.038)

3.253∗∗∗
(0.038)

3.253∗∗∗
(0.038)

Male child

106.69∗∗∗
(0.393)

106.69∗∗∗
(0.393)

106.69∗∗∗
(0.393)

Multiple birth

-1010∗∗∗
(1.235)

-1010∗∗∗
(1.23)

-1010∗∗∗
(1.23)

Transfer dollars per capita

-1.044
(1.399)

-1.246
(1.401)

-1.079
(1.400)

-3.679∗∗∗
(0.515)

-3.729∗∗∗
(0.516)

-3.679∗∗∗
(0.515)

Treated Births (N)
457,653
Observations
7,917,524
R2
0.134
Significance levels: * 5%, ** 1%, *** <1%

599,671
7,917,524
0.134

532,552
7,917,524
0.134

County population
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Table 13: Regression Results - 2005-2010 Birth Weight by Sub Sample
Maternal Characteristic Construction Period Construction Period +1 Yr
Unmarried
Observations
Treated Observations
Not White
Observations
Treated Observations
Under 25
Observations
Treated Observations
HS or less education
Observations
Treated Observations

-3.452
1.795)
3,817,201
249,626

-1.534
(1.849)
3,817,201
323,678

-7.852∗∗∗
(1.984)
3,084,439
289,800

-10.829∗∗∗
(2.007)
3,084,439
377,837

-0.736
(2.056)
3,562,252
249,626

-1.361
(2.137)
3,562,252
323,678

-0.148
(1.489)
5,776,322
297,302

0.247
(1.564)
5,776,322
397,653

All above

-3.577
(3.808)
Observations
863,702
Treated Observations
43,710
Significance levels: * 5%, ** 1%, *** <1%
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-8.628∗
(3.864)
863,702
57,686

counties could be contributing to the noisier sub sample results.

Conclusions
We develop some of the first causal evidence of negative consequences from government
decisions to publicly subsidize the construction of professional sports facilities as well as
negative impacts from these construction projects no matter how large or small the subsidy.
We explore two potential mechanisms for these negative effects: the direct impact resulting
from detrimental effects on the local environment through airborne particulate matter and
the indirect impact working through the opportunity cost of government funds. We look for
evidence of negative outcomes among the most vulnerable population in society in an area
that clearly has the potential for long-term impacts: new born children.
We find that children born in counties where a new sports facility was under construction
have lower birth weight than children born in that county when no new publicly subsidized
facility was being built, and lower birth weight than children born in counties where no publicly subsidized new sports facility construction project occurred during the sample period.
We also find that mothers residing in counties where new sports facilities are under construction have fewer prenatal visits. These results provide supportive evidence of a negative
impact of public subsidization of professional sports facilities on infant health.
Evidence shows that infants born at birth weights less than 2500 grams experience adverse
health and development outcomes that are costly to society. Almond et al. (2005) estimate
that newborns weighing between 2000 and 2100 grams at birth generate $10,000 in additional
hospital inpatient service charges ($13,800 in 2015 dollars). Currie (2011) shows that low
birth weight also has long-lasting effects on individuals. Children born at low birth weights
have been shown to have worse outcomes as adults in terms of educational attainment, test
scores, and wages. So reductions in birth weight can have both short run and long run
economic consequences for individuals and society.
The owners of professional sports teams often claim that large, tangible economic benefits
in the local economy justify hundreds of millions of dollars in public support for new sports
facilities. Decades of empirical evidence find no evidence of any tangible economic benefits;
the primary beneficiaries of this public largess appear to be fans or teams, millionaire athletes,
and billionaire sports team owners. This paper adds to this literature but in a different way
by being the first to provide evidence that new stadium and arena projects generate negative
impacts.
The evidence here suggests that the massive and disruptive construction of huge new
stadiums and arenas generates a negative environmental externality in the nearby area that
also has adverse health impacts. Our evidence shows that infants are affected; if infants are
affected, all other local residents may also experience negative health impacts from these
construction projects. Economic theory provides clear predications about the appropriate
remedy for negative externalities. Rather than receive subsidies, team owners should be taxed
when a new sports facility is built, to offset the negative consequences of this externality.
Uncorrected negative externalities also imply over production of the good or service
that generates the externality relative to the socially optimal supply. This has important
implications for future new stadium and arena projects. The period 1990-2010 featured a
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boom in new stadium and arena projects. Many of these facilities are nearing 20 years of
service, and recent experience suggests that owners view 20 years as the approximate useful
life of modern sports facilities.2 if this trend holds, scores of relatively new stadiums and
arenas around the country could be slated for replacement in the next two decades. Our
results suggest that these replacement construction projects could have a substantial negative
impact on the health of local residents, including newborn children, across the country.

2
Turner Field in Atlanta opened in 1996 as part of the Atlanta Olympic Games and was replaced by a
new stadium in the Atlanta suburbs in 2017.
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Data Appendix
The introduction of a revised birth certificate in 2003 creates some issues in this data set.
The 2003 birth certificate differed substantially from the previous version and states were
not obligated to adopt the new birth certificate format. The presents some complications
when using data from the two different birth certificates. Because of this, the sample was
split at 2002.

Facilities and Geographic Areas in the Sample
Table 14: New Facilities 1995-2002
County & State

CBSA

Bexar TX
King WA
Norfolk MA
Harris TX
Wayne MI
Dallas TX
Denver CO
Allegheny PA
Oklahoma OK
Allegheny PA
Ramsey MN
Franklin OH
Hamilton OH
Los Angeles
Miami-Dade FL
San Francisco CA
Denver CO
Harris TX
Wayne MI
Marion IN
Wake NC
Fulton GA
Cuyahoga OH
Davidson TN
King WA
Milwaukee WI
Broward FL
Hillsborough FL
Baltimore City MD
Prince Georges MD
Orleans Parish LA
Maricopa AZ
Washington DC

San Antonio-New Braunfels, TX
Seattle-Tacoma-Bellevue, WA
Boston-Cambridge-Quincy, MA-NH
Houston-Sugar Land-Baytown, TX
Detroit-Warren-Livonia, MI
Dallas-Fort Worth-Arlington, TX
Denver-Aurora-Broomfield, CO
Pittsburgh, PA
Oklahoma City, OK
Pittsburgh, PA
Minneapolis-St. Paul MN-WI
Columbus, OH
Cincinnati-Middletown, OH-KY-IN
CA Los Angeles-Long Beach CA
Miami-Fort Lauderdale FL
San Francisco-Oakland-Fremont, CA
Denver-Aurora-Broomfield, CO
Houston-Sugar Land-Baytown, TX
Detroit-Warren-Livonia, MI
Indianapolis-Carmel, IN
Raleigh-Cary, NC
Atlanta-Sandy Springs-Marietta, GA
Cleveland-Elyria-Mentor, OH
Nashville-Franklin, TN
Seattle-Tacoma-Bellevue, WA
Milwaukee-Waukesha-West Allis, WI
Miami-Fort Lauderdale FL
Tampa-St. Petersburg-Clearwater, FL
Baltimore-Towson, MD
Washington-Alexandria, DC-VA-MD-WV
New Orleans-Metairie-Kenner, LA
Phoenix-Mesa-Glendale, AZ
Washington-Alexandria, DC-VA-MD-WV

Public Cost
148
303
70
267
273
125
394
196
167
239
130
1
408
71
37
48
5
215
115
223
135
184
242
201
447
279
185
169
267
71
85
253
59

Opened Ground Broken League
18-Oct-2002
28-Jul-2002
09-Sep-2002
24-Aug-2002
24-Aug-2002
17-Jul-2001
10-Sep-2001
18-Aug-2001
08-Jun-2002
31-Mar-2001
29-Sep-2000
09-Sep-2000
19-Aug-2000
17-Oct-1999
31-Dec-1999
31-Mar-2000
01-Oct-1999
07-Apr-2000
11-Apr-2000
06-Nov-1999
29-Oct-1999
18-Sep-1999
12-Sep-1999
27-Aug-1999
15-Jul-1999
06-Apr-2001
03-Oct-1998
20-Sep-1998
06-Sep-1998
14-Sep-1997
19-Oct-1999
31-Mar-1998
02-Dec-1997

24-Aug-2000
26-Mar-2000
24-Mar-2000
09-Mar-2000
16-Nov-1999
01-Sep-1999
17-Aug-1999
18-Jun-1999
11-May-1999
07-Apr-1999
23-Jun-1998
26-May-1998
25-Apr-1998
31-Mar-1998
06-Feb-1998
11-Dec-1997
20-Nov-1997
01-Nov-1997
29-Oct-1997
22-Jul-1997
22-Jul-1997
05-Jun-1997
15-May-1997
03-May-1997
08-Mar-1997
09-Nov-1996
08-Nov-1996
15-Oct-1996
23-Jul-1996
13-Mar-1996
30-Nov-1995
16-Nov-1995
18-Oct-1995

NBA
NFL
NFL
NFL
NFL
NBA/NHL
NFL
NFL
NBA
MLB
NHL
NHL
NFL
NBA/NHL
NBA
MLB
NBA/NHL
MLB
MLB
NBA
NHL
NBA/NHL
NFL
NFL
MLB
MLB
NHL
NFL
NFL
NFL
NBA
MLB
NBA/NHL

Facility
AT&T Center
CenturyLink Field
Gillette Stadium
Reliant Stadium
Ford Field
American Airlines Center
Mile High Stadium
Heinz Field
Chesapeake Energy Arena
PNC Park
Xcel Energy Center
Nationwide Arena
Paul Brown Stadium
Staples Center
American Airlines Arena
AT&T Park
Pepsi Center
Minute Maid Park
Comerica Park
Conseco Fieldhouse
RBC Center
Philips Arena
Cleveland Browns Stadium
LP Field )
SafeCo Field
Miller Park
Bank Atlantic Center
Raymond James Stadium
M&T Bank Stadium
FedEx Field
New Orleans Arena
Chase Field
Verizon Center

Note that the two construction projects in Seattle, SafeCo Field (MLB) from 8 March
1997 to 15 July 1999 and Qwest/CenturyLink Field (NFL) from 26 March 2000 to 28 July
2002, constitute a single exposure of pregnant women to construction projects. These two
facilities are located next to each other. Conception on 1 July 1999, while construction of
the MLB stadium in Seattle was ongoing, and normal gestation, would result in delivery on
1 April 2000, after construction of the NFL stadium in Seattle commenced. Full term births
in April 2000 were treated, although some may have been treated for less than a full month.
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Table 15: New Facilities 2005-2010
County & State

CBSA

Allegheny PA
Orange FL
Bergen NJ
Hennepin MN
Queens NY
Bronx NY
District of Columbia
Essex NJ
Marion IN
Tarrant TX

Pittsburgh, PA
Orlando-Kissimmee-Sanford, FL
New York-Northern New Jersey, NY-NJ-PA
Minneapolis-St. Paul-Bloomington, MN-WI
New York-Northern New Jersey, NY-NJ-PA
New York-Northern New Jersey, NY-NJ-PA
Washington-Arlington-Alexandria, DC-VA-MD-WV
New York-Northern New Jersey, NY-NJ-PA
Indianapolis-Carmel, IN
Dallas-Fort Worth-Arlington, TX

Public Cost

Opened

Ground Broken

321 18-Aug-2010
430 01-Oct-2010
200 10-Apr-2010
430 12-Apr-2010
371 13-Apr-2009
552 16-Apr-2009
615 30-Mar-2008
249 25-Oct-2007
676 16-Aug-2008
481 27-May-2009

14-Aug-2008
25-Jul-2008
05-Sep-2007
30-Aug-2007
13-Nov-2006
19-Aug-2006
04-May-2006
03-Oct-2005
20-Sep-2005
20-Sep-2005

League

Facility

NHL
NBA
NFL
MLB
MLB
MLB
MLB
NHL
NFL
NFL

Consol Energy Center
Amway Center
Meadowlands Stadium
Target Field
Citi Field
Yankee Stadium
Nationals Park
Prudential Center
Lucas Oil Stadium
Cowboys Stadium

The months of exposure variable was adjusted to reflect this level of treatment for births in
Seattle in late 1999 and early 2000.
The 1995-2002 sample contains four additional cases of overlapping construction projects.
PNC Park (7 April 1999 to 31March 2001) and Heinz Field (18 June 19999 to 18 August
2001) in Pittsburgh, located next to each other, the Pepsi Center (20 November 1997 to 1
October 1999) and Mile High Stadium (17 August 1999 to 10 September 2001) in Denver,
located about 4,000 feet apart in Denver Colorado, Minute Maid Park (1 November 1997 to
7 April 2000) and Enron/Reliant/NRG Stadium (9 March 2000 to 24 August 2002) located
about 6 miles apart in Houston, and Comerica Park (29 October 1997 to 11 April 2000) and
Ford Field (16 November 1999 to 24 August 2002) located next to each other in Detroit.
These four cases are treated as single exposures to new sports facility construction projects.

Restricting Sample Counties
The 15 treated counties in the post-2003 sample have average population 1,389,203. The 28
treated counties in the 1995-2002 sample have average population of 1,551,893. There are
3,111 counties in the US with available population data. The average population of the 3,044
untreated counties is 86,831 for the post 2003 period and 63,336 for the 1995-2002 period.
This is substantial variation in the treated units. The treated counties are only slightly
larger in area than the untreated counties (1,051 square miles compared to 1,017) so the
differences are in population and population density. In order to increase the homogeneity
of the sample, some small counties need to be dropped from the sample.
The smallest treated county in the post 2002 sample is St. Louis (an independent city
treated like a county in the US Census Bureau urban classification system) with population
319,289. The smallest treated county in the 1995-2002 sample is Orleans County, LA, which
includes New Orleans with population 488,462. 200 counties had population more than
313,000 in 2010; the 200 largest counties over the 1995-2002 period had more than 275,000
in population. We restrict the sample to the 63 counties that were home to one or more
professional sports team over the full 1995-2010 period, the largest counties in the US in
terms of population, in both sample periods.
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Table 16: County Summary Statistics 1995-2002
Group

Population

Transfer $s

All untreated counties
41,342
4.28
200 Largest counties
523,810
3.80
County has pro team
1,217,219
4.39
Treated county
1,551,893
4.10
All counties
89,130
4.26
Transfers, Income, earnings is per capita/worker in

Income

Wage/Salary

23.47
32.78
34.97
33.48
24.10
thousands of 2002

18.51
29.10
34.43
33.25
19.29
dollars

Table 17: County Summary Statistics 2005-2010
Group

Population

Transfer $s

All untreated counties
45,180
7.09
200 Largest counties
588,033
6.11
County has pro team
1,434,866
6.48
Treated county
1,446,457
7.14
All counties
97,102
7.04
Transfers, Income, earnings is per capita/worker in
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Income

Wage/Salary

32.40
43.81
47.20
44.40
33.19
thousands of 2010

24.05
36.46
43.60
41.82
24.98
dollars

Additional Regression Results
Table 18: Regression Results - OLS Model for 1995-2002, Time Treatment Variables
Construction Period Construction Period +1 Months Exposure
Treated Birth

-1.264∗
(0.606)

-1.770∗∗
(0.560)

-0.169∗
(0.076)

Married

81.7∗∗∗
(0.444)

81.7∗∗∗
(0.444)

81.7∗∗∗
(0.444)

Mother HS grad

33.6∗∗∗
(0.495)

33.6∗∗∗
(0.495)

33.6∗∗∗
(0.495)

Mother attended college

65.1∗∗∗
(0.505)

65.1∗∗∗
(0.505)

65.1∗∗∗
(0.505)

Mother white

182.8∗∗∗
(0.432)

182.8∗∗∗
(0.432)

182.8∗∗∗
(0.432)

Mother’s Age

2.809∗∗∗
(0.035)

2.809∗∗∗
(0.035)

2.809∗∗∗
(0.035)

Male child

109.3∗∗∗
(0.354)

109.3∗∗∗
(0.354)

109.3∗∗∗
(0.354)

Multiple birth

-1027∗∗∗
(1.21)

-1027∗∗∗
(1.21)

-1027∗∗∗
(1.21)

1,995,142
10,280,229
0.129

1,693,546
10,280,229
0.129

Treated Births
1,404,322
Observations
10,280,229
2
R
0.129
Significance levels: * 5%, ** 1%, *** <1%
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Table 19: Regression Results - OLS Model, Time Treatment Variables & County Controls
Construction Period Construction Period +1 Months Exposure
-1.3180∗
(0.6070)

-1.8130∗∗
(0.5609)

-0.1747∗
(0.0764)

Married

81.6974∗∗∗
(0.4441)

81.6986∗∗∗
(0.4441)

81.6974∗∗∗
(0.4441)

Mother HS grad

33.5839∗∗∗
(0.4953)

33.5858∗∗∗
(0.4953)

33.5848∗∗∗
(0.4953)

Mother attended college

65.1155∗∗∗
(0.5049)

65.1148∗∗∗
(0.5049)

65.1168∗∗∗
(0.5049)

Mother white

182.7982∗∗∗
(0.4324)

182.7980∗∗∗
(0.4324)

182.7981∗∗∗
(0.4324)

Mother’s Age

2.8092∗∗∗
(0.0347)

2.8091∗∗∗
(0.0347)

2.8091∗∗∗
(0.0347)

109.2615∗∗∗
(0.3542)

109.2617∗∗∗
(0.3542)

109.2616∗∗∗
(0.3542)

-1027.0031∗∗∗
(1.2142)

-1027.0039∗∗∗
(1.2142)

-1027.0044∗∗∗
(1.2142)

3.0946
(1.9453)

3.1535
(1.9440)

3.0704
(1.9442)

Treated Births
1,404,322
Observations
10280229
R2
0.129
Significance levels: * 5%, ** 1%, *** <1%

1,995,142
10280229
0.129

1,693,546
10280229
0.129

Treated Birth

Male child
Multiple birth
Transfer dollars per capita
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Table 20: Regression Results - OLS Model 2005-2010, Time Treatment Variables
Construction Period Construction Period +1 Months Exposure
Treated Birth

-3.088∗∗
(1.150)

-3.891∗∗∗
(1.180)

-0.286∗
(0.143)

Married

68.73∗∗∗
(0.479)

68.73∗∗∗
(0.479)

68.73∗∗∗
(0.479)

Mother HS grad

4.221∗∗∗
(0.524)

4.221∗∗∗
(0.524)

4.216∗∗∗
(0.524)

Mother attended college

29.42∗∗∗
(0.514)

29.42∗∗∗
(0.514)

29.41∗∗∗
(0.514)

Mother white

168.3∗∗∗
(0.459)

168.3∗∗∗
(0.459)

168.3∗∗∗
(0.459)

Mother’s Age

3.254∗∗∗
(0.038)

3.254∗∗∗
(0.038)

3.254∗∗∗
(0.038)

Male child

106.69∗∗∗
(0.393)

106.69∗∗∗
(0.393)

106.69∗∗∗
(0.393)

Multiple birth

-1010∗∗∗
(1.235)

-1010∗∗∗
(1.235)

-1010∗∗∗
(1.235)

599,671
7,917,524
0.134

532,552
7,917,524
0.134

Treated Births (N)
457,653
Observations
7,917,524
R2
0.134
Significance levels: * 5%, ** 1%, *** <1%
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Table 21: Regression Results - OLS Model 2005-2010, Time Treatment Variables & County
Controls
Construction Period Construction Period +1 Months Exposure
Treated birth

-3.0560∗∗
(1.1498)

-3.8170∗∗
(1.1817)

-0.2786
(0.1428)

Married

68.7270∗∗∗
(0.4794)

68.7275∗∗∗
(0.4794)

68.7283∗∗∗
(0.4794)

Mother HS grad

4.2486∗∗∗
(0.5252)

4.2471∗∗∗
(0.5252)

4.2433∗∗∗
(0.5252)

Mother attended college

29.4556∗∗∗
(0.5144)

29.4522∗∗∗
(0.5144)

29.4472∗∗∗
(0.5145)

Mother white

168.3574∗∗∗
(0.4598)

168.3635∗∗∗
(0.4598)

168.3594∗∗∗
(0.4598)

Mother’s Age

3.2539∗∗∗
(0.0382)

3.2539∗∗∗
(0.0382)

3.2541∗∗∗
(0.0382)

106.6926∗∗∗
(0.3935)

106.6925∗∗∗
(0.3935)

106.6924∗∗∗
(0.3935)

-1010.6059∗∗∗
(1.2355)

-1010.6035∗∗∗
(1.2355)

-1010.6050∗∗∗
(1.2355)

1.7713
(1.3440)

1.6242
(1.3454)

1.7428
(1.3446)

Treated Births (N)
457,653
Observations
7917524
R2
0.134
Significance levels: * 5%, ** 1%, *** <1%

599,671
7917524
0.134

532,552
7917524
0.134

Male child
Multiple birth
Transfer dollars per capita
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